






























were	 used	 directly	 as	 supplied	 or	 purified	 by	 the	methods	 described	 by	 Armarego	 and	 Chai1	 except	where	
otherwise	noted	in	the	experimental	text.		All	non-aqueous	reactions	were	performed	in	oven-dried	apparatus	









Dichloro-5,6-dicyano-1,4-benzoquinone	 (DDQ)	 was	 recrystallised	 from	 chloroform	 and	 Proton	 Sponge®	
recrystallised	from	EtOH.	Oxalyl	chloride	was	distilled.	All	solvents	used	in	extraction	and	chromatography	were	
distilled.	The	use	of	ammonium	chloride	(NH4Cl),	sodium	bicarbonate	(NaHCO3),	sodium	thiosulfate	(Na2S2O3),	























































































needle	 like	crystals.	The	solid	was	collected	by	 filtration,	washed	with	 ice-cold	acetone	 (35	mL)	and	dried	 in	
vacuo.	The	mother	liquor	was	recooled	to		̶	10	°C,	left	to	stand	for	16	h,	filtered	and	the	solids	washed	(acetone,	
20	mL)	and	collected,	to	isolate	a	second	crop	of	the	crystals.	Combined	collected	solids	were	dissolved	in	HCl	















































































































































































































































































































































































































































































































in	 hexanes,	 8.40	mL,	 8.42	mmol,	 5.0	 equiv.)	 added.	 The	 reaction	mixture	 was	 stirred	 for	 2	 h	 before	 being	
quenched	with	NH4Cl	 (10	mL)	and	Na/K	 tartrate	 (15	mL)	and	stirred	 for	a	 further	2	h.	The	 layers	were	 then	
separated	and	the	aqueous	layer	extracted	with	CH2Cl2	(4	x	20	mL).	Combined	organic	layers	were	dried	over	









































(combined	with	 a	weak	NOE	 to	Me-2’),	whereas	 the	 opposite	was	 true	 for	H-16.	 In	 the	 syn-acetonide	 case	
(undesired	diastereomer),	it	was	expected	that	both	protons	should	observe	similarly	strong	NOEs	to	one	methyl	
group	and	correspondingly	weak	ones	 to	 the	other.	Thus,	 the	observed	asymmetric	NOE	correlations	 to	 the	










































Atom	 x	 y	 z	
C1	 -0.8357	 2.2887	 -2.0665	
C2	 -2.1881	 1.5719	 -1.8317	
O3	 -2.9191	 2.4638	 -0.9840	
C4	 -2.0865	 3.5689	 -0.6110	
O5	 -0.7600	 3.1887	 -0.9559	
C6	 -2.5197	 4.8187	 -1.3826	
C7	 -2.152	 3.7513	 0.9005	
C8	 -3.0201	 1.3006	 -3.1028	
C9	 -2.5457	 0.0496	 -3.8534	
C10	 -1.9836	 0.2043	 -5.0528	
I11	 -1.2582	 -1.3675	 -6.2921	
C12	 -2.7566	 -1.2606	 -3.1432	
O13	 -3.0265	 2.4708	 -3.9042	
C14	 -4.2206	 2.6603	 -4.6473	
C15	 0.4486	 1.4414	 -2.1125	
C16	 0.7149	 0.6344	 -0.8366	
C17	 1.6520	 2.3521	 -2.4163	
O18	 -0.1302	 -0.5110	 -0.8043	
C19	 0.0335	 -1.2994	 0.3735	
C20	 -0.8577	 -2.5083	 0.2677	
C21	 -2.1529	 -2.5005	 0.7871	
C22	 -3.0157	 -3.5869	 0.6177	
C23	 -2.5748	 -4.7104	 -0.0907	
C24	 -1.2716	 -4.7379	 -0.6102	
B3LYP/LACVP**












Strong NOE not observed












C25	 -0.4317	 -3.6483	 -0.4319	
O26	 -3.3265	 -5.8233	 -0.3297	
C27	 -4.6719	 -5.8363	 0.1191	
H28	 -0.8949	 2.8610	 -3.0016	
H29	 -2.0380	 0.6293	 -1.2999	
H30	 -2.4761	 4.6278	 -2.4570	
H31	 -3.5505	 5.0801	 -1.1244	
H32	 -1.8698	 5.6640	 -1.1363	
H33	 -1.8386	 2.8279	 1.3936	
H34	 -1.4923	 4.5649	 1.2158	
H35	 -3.1740	 3.9885	 1.2086	
H36	 -4.0431	 1.0968	 -2.7462	
H37	 -1.8405	 1.1754	 -5.5066	
H38	 -1.9204	 -1.4727	 -2.4671	
H39	 -2.8371	 -2.0897	 -3.8498	
H40	 -3.6667	 -1.2354	 -2.5336	
H41	 -4.0950	 3.5823	 -5.2205	
H42	 -4.4070	 1.8313	 -5.3431	
H43	 -5.0892	 2.7696	 -3.9824	
H44	 0.3330	 0.7254	 -2.9361	
H45	 0.5461	 1.2670	 0.0481	
H46	 1.7690	 0.3112	 -0.8184	
H47	 1.8159	 3.0661	 -1.6030	
H48	 2.5668	 1.7660	 -2.5510	
H49	 1.4839	 2.9272	 -3.3327	
H50	 -0.2196	 -0.7030	 1.2648	
H51	 1.0890	 -1.6028	 0.4704	
H52	 -2.5058	 -1.6275	 1.3313	
H53	 -4.0153	 -3.5456	 1.0343	
H54	 -0.9481	 -5.6205	 -1.1529	
H55	 0.5720	 -3.6745	 -0.8494	
H56	 -5.0869	 -6.7938	 -0.2007	
H57	 -4.7370	 -5.7628	 1.2125	










mL,	 1.40	mmol,	 1.2	 equiv.)	 and	2,6-lutidine	 (0.20	mL,	 1.75	mmol,	 1.5	 equiv.)	 and	 stirred	 for	 1	h	before	 the	
addition	of	NH4Cl	(10	mL).	Upon	warming	to	rt,	the	layers	were	separated	and	the	aqueous	layer	extracted	with	























oxidation	 conditions	 to	 separate	 the	 product	 from	 the	 anisaldehyde	 by-product.	 The	 crude	 mixture	 was	
redissolved	in	t-BuOH	(5	mL)	and	a	solution	of	NaClO2	(360	mg,	4.0	mmol,	3.7	equiv.)	and	Na2H2PO4	(620	mg,	4.0	
 25	












































































































































The	 layers	were	then	separated	and	the	aqueous	 layer	extracted	with	CH2Cl2	 (3	x	30	mL).	Combined	organic	






























































































stir	 for	 a	 further	hour	before	being	quenched	with	PE.	 The	precipitate	was	 filtered	 through	Celite®	and	 the	

























































































































































































1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
19a












1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
20b














1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
28a
13C NMR (CDCl3, 125 MHz)
29
1H NMR (CDCl3, 400 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
(S)-16










1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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1H NMR (CDCl3, 500 MHz)
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13C NMR (CDCl3, 125 MHz)
TBSO
OTBS
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